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COMPRESSED CHEWABLE ANTACID TABLET
AND METHOD FOR FORMING SAME

CROSS REFERENCE TO RELATED
APPLICATIONS |

This application contains subject matter related to,
but distinctly different from, the subject matter of U.S.
~Pat. No. 4,271,142 granted on U.S. application Ser. No.
170,469 filed July 21, 1980, to Puglia et al., U.S. applica-
tion Ser. No. 137,944 to Witzel et al., filed Apr. 7,71980
and U.S. application Ser. No. 175, 179 to Merrls et al
filed Aug. 4, 1980.

The present invention relates to a eempressed chew-
able tablet, such as an antacid tablet, which is breakage
resistant, yet quickly disintegrates in the mouth to a
- smooth creamy pleasant-tasting emulsion, devoid of the

grittiness normally associated with antacids and other
chewable tablets

BACKGROUND OF THE INVENTION

- Palatability and “mouth feel” are extremely impor-
tant factors in formulating chewable tablets, especially
pharmaceutical dosage forms. Many pharmaceutical
and confectionery ‘tablets are designed to be chewed
either to provide proper flavorants or to increase the
surface area of a particular drug to permit rapid activity
in the digestive or circulatory system. Consequently,
tablet formulations must be developed which wﬂl sat-
1sfy certain basic requirements:
~ sufficient cohesive properties to form-a firm tablet

under compression |
sufficient lubrication to prevent binding in the d1e cavi-
ties |
adequate flow to provide uniform weight
absence of sticking under compression
uniform drug dose and release after ingestion
production capability on high speed equipment

Furthermore, many pharmaceutical ingredients usu-
ally have both an unpleasant mouth feel and unpalatable
taste due to chalkiness, grittiness, dryness and astringent
properties of these materials. Accordingly, the practical
value of these materials is substantially diminished since
patients finding them objectionable may fail to take
them as prescribed. S o

In an effort to overcome the above problems flavor-
ings have been employed with ‘pharmaceuticals and
especially antacids and vitamins to either mask or over-
ride the unpleasant dryness and astringent properties
and chalkiness associated therewith. Unfortunately, it
‘has been found that the flavoring merely masks the
unpleasant taste, but the chalkiness, gr1tt1ness, dryness
and astringent properties still remain.

U.S. Pat. No. 3,843,778 to Diamond et al dlscloses a
technique for coating antacid particles with a water
insoluble, inert, non-toxic hydrocarbon oil which is
formulated into suspensions or tablets which are said to
be substantially free of the impalatable “mouth feel”
properties associated with antacids. An electronegative
agent, such as a surfactant selected from an: alkyl aryl
sulfonate, or an alkyl sulfate or sulfonate, or sulfonated
amides or amines, or sulfated or sulfonated esters or
ethers, or a dioctyl sulfosuccinate, or a hydrated alumi-
num silicate, such as bentonite or kaolin, is employed to
aid in adhering the oil to the electr0p051t1vely charged
antacid particles.

U.S. Pat. No. 3,253, 988 to Scott dlscloses an erally
administrable antacid formed of oils or fats, that is,
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~esters of higher'fat acids and a trihydric alcohol, in

combination with antacids. The Scott antacid may be in

-the form of a waxy solid, an emulsion ‘or suspension.

“U.S. Pat. No. 4,230,693 assigned to Armour-Dial, Inc.

describes an antacid tablet containing fat, antacid,

sugar, starch and water. It is prepared through a wet

granulation technique and utilizes fats with melting

points above body temperature. Also, the tablet press

4 O"';employed must be heated to 105°-120° F. to avoid stick-

ing and adherence to punch faces. The antacid tablet 1s
said to be prepared by mixing the antacid ingredient,
water, sugar and fat to provide a powdered mixture,

forming the mixture into a tablet shape and applying a

pressure of from 50 to 600 psi to the mixture, the tablet-
ting machine, including the punch elements of the

presses, preferably being maintained at an elevated tem-

perature.

The tablet may also be prepared by mixing the fat in
liquid form and the antacid with the sugar and water,

cooling the resultant mixture to a temperature of below

40° F. and then passing the mixture through a mill to

obtain a powdered mixture which is then formed into
tablets. .

Generally, tablets are normally made by direct com-
pression wherein a mixture of tabletting compounds
including active ingredient, flavor, bonders, etc., are fed

‘to a die chamber of a tablet press and a tablet is formed
by direct compaction. Hardness of the resulting tablet is

a direct function of the compression pressure employed.
Where it has been desired to produce a so-called “‘soft”
tablet, that is, one which has easy bite-through, a disin-

‘tegrator, such as alginic acid, is added to the pre-tablet

mix. Alternatively, a soft tablet has been formed by
employing reduced compression temperatures. The
result in ‘each instance has been essentially the same,
namely, production of a softer tablet which is very
fragile and brittle and is easily chipped.

"It has also been suggested to employ a fatty material
in the pre-tablet mix to attain tablet softness. However,
it has been found that the addition of fats or oils to the
pre-tablet mix causes tabletting ingredients to adhere to
the die chamber and significant reduction in the bond-
Ing actmn of the bonders present in the mix.

. DESCRIPTION OF THE INVENTION

In accordance with the present invention, a unique

compressed chewable tablet is provided which has ex-

cellent hardness and flexibility, is breakage and chip

resistant_and yet may be easily chewed and quickly
‘disintegrated and dissolved in the mouth. The com-
pressed chewable tablet of the invention includes a
;. partleulate reeryqtalllzed fatty material having a bulk-

ing material or agent bound up therein and a direct
composition vehicle which binds the combined parti-

cles of recrystallized fatty material and bulking mate-

rial, under compression, into a chewable tablet.
In addition, 1n accordance with the present invention,

a method 1s provided for making the above compressed
- chewable tablet which method includes the steps of

melting the fatty material, adding the bulking material
to the melt, allowing the melted fatty material mixed
with the bulking material to recrystallize and form par-

ticles of such mixture, and mixing the particles of re-

crystallized fatty material with direct compaction vehi-
cle, reducing average particle size of the mixture, if
necessary, to within the range of from about 200 to



4,327,077

3

about 1100 microns, and then forming the compressed
chewable tablet from such mixture. -
It has been found that the difference in density and
temperature of the bulking material added to the melted
fatty material causes the melted material to recrystallize
back to a soft powder. *
The fatty material employed herein will preferably be

in the form of chocolate or a synthetic chocolate, such

as compound coating or “Ice-Cap coating” (Nestle’s
synthetic chocolate formed of hydrogenated fat, emulsi-
fier, flavor, sugar and milk solids). These fatty materials
are preferred because they provide excellent flavor and
sweetness with the requisite amounts of fats, (in the

form of hydrogenated fats), that is, fats in an amount of

from about 5 to about 20% and preferably from about

10

15

10 to about 14% by weight of the finished chewable

tablet. Since the hydrogenated fats account for about 30
to about 40% of the chocolate or synthetic chocolate,

the chocolate materials may be present in an amount of

from about 20 to about 55% and preferably from about
35 to about 45% by weight of the finished compressed

tablet. It has been found that where larger amounts of

fats are employed, the fats must be pretreated and ab-
sorbed on a carrier, such as cornstarch, to facilitate
compaction. In the present invention, no such pretreat-
ment ts required. '

Other fatty materials which may be employed herein
In the amounts set out above are those which may be

20

25

melted, mixed with bulking agent and thereafter recrys-

tallized and comminuted into a fine powder. These
other fatty materials include fats or oils of animal, vege-
table or mineral origin which are substantially water-
insoluble, inert, non-toxic hydrocarbon fats and oils and
derivatives thereof and may comprise any of the com-

monly commercially available fats or oils approved by
the Food & Drug Administration and having melting

points constant with desired mouth feeling factors, such

as melting points ranging from 80° to 110° F. and need-

not be limited to melting points above body tempera-
ture. Examples of these additional fats and/or oils suit-
able for use herein include hydrogenated tallow.

The direct compaction vehicle (which must be dry

30

35

blended into the granulation subsequent to recrystalliz- |

ing the fatty material admixed with the bulking mate-
rial) may include tablet excipients resulting from pre-
treatment via a wet granulation technique, tabletting
grade sorbitol and mannitol, mixtures thereof, dextrose
monohydrate, such as Cantab ® or Cerelose ® 2001
(registered trademarks of UNIVAR and Corn Products

45

Corp., respectively), corn syurp solids having a DE of 50

from 38 to 45, anhydrous lactose, Encompress (blends
of dicalcium phosphate dihydrate), diPac (co-crystal-
lized sucrose with modified dextrins), sucrose, invert

sugar and mixtures thereof, with tabletting sugar and -

dextrose monohydrate being preferred.

The direct compaction vehicle will be present in an -

amount of within the range of from at least about 25 to
about 60%, and preferably from about 30 to about 40%
by weight of the final compressed tablet.

As indicated, it is essential in forming the compressed
chewable tablet of the invention that the direct compac-
tion vehicle be added after the fatty material has recrys-
tallized. Should the fatty material be in liquid form
when the direct compaction vehicle is added, the fatty
material would coat the direct compaction vehicle and
render 1t useless as a binder and compaction vehicle.

The nature and amount of bulking material employed
will depend upon the nature of the final product. Gener-

35

65

4

ally, the bulking material will be in powdered form
(average particle size of from about 25 to about 250
microns) and will be present in an amount within the
rahge of from about 15 to about 45% and preferably
from about 25 to about 35% by weight of the finished
compressed tablet. |

Where the compressed chewable tablet of the inven-
tion is to be in the form of a confection, the bulking
material may comprise confectioner’s sugar, sorbitol,
mannitol, hydrogenated starch hydrolysate (Lycasin),
isomaltitol (Palatinit), polydextrose, mixtures of any of
the above, or other known sweet materials. In the case
of a confection, the bulking material will be present in
an amount within the range of from about 15 to about
45% and preferably from about 25 to about 35% by
weight of the finished compressed tablet.

In another embodiment of the present invention, the
bulking material will comprise an active ingredient,
such as antacids, vitamins, laxatives, antiflatulents, aspi-
rin, acetaminophen, appetite depressants and the like.
Compressed tablets of the invention containing the
above active ingredients will have a non-chalky non-
gritty pleasant taste and when exposed to saliva in the
mouth will convert to an emulsion or colloidal suspen-
sion and thus behaves as would a liquid. Also, since the
compressed tablet of the invention will disintegrate
rapidly in hot solution, it would be an advantageous
portable vehicle for flavoring beverages where the
inclusion of a fat or fat based system would improve
palatibility. Examples of such vehicles would be tablet-
ted coffee whiteners and flavorants, bouillon type
soups, cream type soups, and the like.

The active ingredient, depending upon the specific
properties thereof, will generally comprise from about

10 to about 50% and preferably from about 15 to about
30% by weight of the final compressed tablet.

In preferred embodiments, the bulking material will
comprise an antacid material as the active ingredient
which will be present in an amount within the range of
from about 10 to about 50% by weight and preferably
from about 15 to about 35% by weight of the final
compressed tablet. Examples of antacids suitable for use
herein comprise any relatively water-insoluble antacid
acceptable to the Food & Drug Administration, such as,
aluminum carbonate, aluminum hydroxide (or as alumi-
num hydroxide-hexitol stabilized polymer, aluminum
hydroxide-magnesium hydroxide codried gel, alumi-
num hydroxide-magnesium trisilicate codried gel, alu-
minum hydroxide-sucrose powder hydrated), aluminum
phosphate, aluminum hydroxy carbonate, dihydroxy
aluminum sodium carbonate, aluminum magnesium
glycinate, dihydroxy aluminum aminoacetate, dihy-
droxyaluminum aminoacetic acid, bismuth aluminate,
bismuth carbonate, bismuth subcarbonate, bismuth sub-
gallate, bismuth subnitrate, calcium carbonate, calcium
phosphate, hydrated magnesium aluminate activated
sulfate, magnesium aluminate, magnesium aluminosili-
cates, magnesium carbonate, magnesium glycinate,
magnesium hydroxide, magnesium oxide and magne-
sium trisilicate. .

Preferred antacids include aluminum hydroxide, cal-
cium carbonate, magnesium carbonate and mixtures
thereof as well as magnesium hydroxide.

Any emulsifier or surfactant approved for use in
foods by the Food & Drug Administration and having
an HL.B value of § and above, may optionally be em-
ployed in the chewable tablets of the invention in
amounts ranging from about 0.05 to about 2.5% by
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weight and preferably in amounts ranging from about
0.1 to about 1.0% by weight based on the final chewable
tablet formulation.

Examples of emulsifiers or surfactants suitable for use
herein to aid in release of the antacid ingredient include
alkyl aryl sulfonate, or alkyl sulfates, or sulfonated am-
ides or amines, or sulfated or sulfonated esters or ethers,
or alkyl sulfonates, or dioctyl sulfosuccinate and the
like, or a hydrated aluminum silicate such as micronized
bentonite or kaolin, or Cab-O-Sil (which is silica pig-
ment solid under the trademark of Cab-O-Sil by Cabot
Corporation of Boston, Mass.), Quso (which is a micro-
fine silica sold under the trademark Quso by Philadel-
phia Quartz Co. of Philadelphia, Pa.), and the like, tri-
glycerol monostearate, triglycerol monoshortening,
octaglycerol monooleate, octaglycerol monostearate,
decaglycerol decaoleate, Span 60, and Tween 60 and
80.

Preferred are the polyoxyethylene sorbitan fatty acid
esters, such as the stearates, oleates, palmitates and the
like, for example Tween 60 and 80, as well as octa-
glycerol monooleate, triglycerol monostearate and tri-
glycerol monoshortening.

The essential ingredient present for masking chalki-
ness, grittiness, dryness and astringent properties in the
preferred antacid tablet of the invention will be a natu-
ral or synthetic fatty type or other flavorant, examples
of which include cocoa, chocolate, especially mint
chocolate, butter, milk, cream, vanillin butter fat, egg or
egg white, as well as peppermint oil, wintergreen oil,
spearmint oil and the like, with the chocolate or vanilla
being preferred. Where the above flavorant is employed
in amounts within the range of from about 0.05 to about
1% and preferably from about 0.2 to about 0.8% by
weight of the tablet, the flavorant, together with the
fatty material described above provides an enhanced
effect in minimizing grittiness and enhancing texture
and mouth feel.

The fatty materials comprising the above flavors may
be employed as the fatty material in the compressed
tablet of the invention.

The antacid tablets as well as the other compressed
tablets of the invention may also include one or more
other pharmaceutically acceptable agents, as desired,
such as sweetening agents, including sugars, sugar alco-
hols, hydrogenated starch hydrolysates (Lycasin) and
synthetic sweeteners, such as sorbitol, xylitol, saccharin
salts, free acid form of saccharin, cyclamate salts, free
cyclamic acid, dihydrochalcones, L-aspartyl-L-
phenylalanine methyl ester, isomaltitol (Palatinit), as
well as coloring agents, other flavoring agents, disinte-
grating agents, such as starch, other binding agents,
lubricants, such as calcium stearate, stearic acid, magne-
sium stearate (0.5 to 3% by weight), antioxidants, such
as butylated hydroxy toluene, antiflatulents, such as
simethicone, bulking agents such as polydextmse and
the like,

The antacid tablet as well as the other types of com-
pressed tablets of the invention may be sealed in a seal-
ant, such as gum arabic or starch to prevent breakage.
Furthermore, the tablet may be spray coated or other-
wise coated with chocolate or other standard confec-
tions coating to prevent breakage during shipment and
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It 1s preferred that in formulating the compressed
tablet of the invention that the antacid material as well
as other active ingredients have a primary particle size
of less than 100 millimicrons and more preferably less
than 50 millimicrons, and that where mixing is required
during the preparation of the tablet that the antacid
material or other active ingredient, fatty material, direct
compaction vehicle, emulsifier, flavorant, and other
ingredients be intensively mixed until complete homo-
geneity 1s achieved.

The following are preferred chewable tablet formula-
tions in accordance with the present invention:

Preferred Compressed Tablet Confection

Parts by Weight of
Finished Tablet

Ingredient

Fatty material (chocolate or

Ire-cap coating (Nestle’s)) 20 to 55
Emulsifier 0.05 to 2.5
Bulking material (Sugar) 15 to 45
Flavor (preferably chocolate) 0.05to 1

Direct compression vehicle 25 to 60

Preferred Compressed Tablet Antacid
' Parts by Weight of

Ingredient Finished Tablet
Fatty material {(chocolate

or synthetic chocolate) 35 to 45
Emulsifier 0.1t01
Bulking material (antacid) 25 to 35
Flavor (e.g., peppermint oil) 0.3 t0 0.8
Direct compaction vehicle 30 to 40

The finished tablets hardness of the tablets so-pro-
duced 1s not directly related to compression pressure. In
fact, tablets produced under medium or high pressure
(for example, employing pressures of from about 4,000
to about 10,000 psi), in accordance with the method of
the present invention, have excellent hardness and flexi-
bility, and lack of brittleness, but are still easily chewed
and dissolved in the mouth.

In carrying out the method of the present invention,
all ingredients except the direct compaction vehicle will
be mixed with the melted fatty material before it is
allowed to be recrystallized. Thus, for example, in pre-
paring a compressed chewable confection, or antacid,
or other type tablet, the fatty material and emulsifier
will be mixed together and heated to melt the fatty
material, thereafter, flavor and powdered bulking mate-
rial are added and mixed until all of the powdered mate-

‘rial 1s absorbed by the melted fatty material. The density

and temperature differential of the powdered bulking
material should be sufficient to cause the fatty material
to recrystalhze around the powdered material. As the
mixture is continually agitated and allowed to cool, it
transforms into a powder. Thereafter, the direct com-
paction vehicle is added with mixing, the mixture is
screened and 1s then ready for tabletting employing a
conventional single punch or other conventional tablet

. press.

handling and to further decrease the chalky nature of 65

the tablet. In addition, a confections glaze may be ap-
plied over the coating to prevent premature meltlng
during handling. |

‘The following Examples represent preferred embodi-
ments of the present invention.

EXAMPLE 1

A soft compressed chewable tablet in the form of a
confection having the following composition is pre-
pared as described below.
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Parts by Weight

Ingredient of Tablet
Ice cap coating (Nestle) (fat, 5
emulsifier, artificial flavor, |
sugar, milk solids) 40
Santone §-1-0 (emulstfier -
polyglycerol ester of fatty -
acids, HL.B 13) 0.5
Chocolate flavor 0.5 10
Confectioners sugar 31
Cantab (dextrose monohydrate) 28

The Ice-cap coating (synthetic chocolate) and emulsi-
fier are melted in a double boiler at 120° F. The melt is
transterred to a Hobart type mixer and under agitation
the sugar and flavor are added. Mixing is continued for
several minutes until all of the powdered material is
absorbed by the Ice-cap coating. The density and tem-
perature differential of the powdered material when
added to the chocolate causes the chocolate to recrys-
tallize around the material; under continued agitation
the mixture, as it cools transforms into a powder which
contains 1n excess of 50% chocolate. Agitation is con-
tinued for 5-10 minutes until all of the chocolate or
compound coating has recrystallized. The Cantab is
then added under agitation. The mixture is screened
through a 16 mesh screen and is ready for tabletting.
The granulation is then processed through a single
punch or other conventional tablet press with a pressure 30
setting of up to 6000 Ibs to form the chewable tablets of
the invention.

It 1s found that the so-formed chewable tablet.confec-
tion of the invention is soft yet flexible and has an excel-
lent chocolate taste.

EXAMPLE 2

A soft compressed chewable antacid tablet having
the following composition is prepared as described
below.
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Parts by Weight

Ingredient of Tablet

Ice cap coating 40 45
Santone 8-1-0 0.5

Peppermint oil 0.4

CaCO; 17.4

Simethicone LVA 1.3

Al(OH); 6.5

Cantab 28.5

The Ice-cap coating and emulsifier are melted in a
double boiler at 120° F. The melt is transferred to a
Hobart-type mixer and under agitation the peppermint 55
oil, CaCO3, simethicone, AI(OH); and Mg(OH), are
added. Mixing is continued for an additional 5 minutes
until all of the powdered material is absorbed by the
Ice-cap coating. The density and temperature differen-
tial of the powdered material when added to the melted
fatty material will cause the melted fatty material to
recrystallize around the powdered material. As the
mixture is further mixed and cools, it is transformed into
a powder which contains in excess of 50% by weight
chocolate (Ice cap coating). After all of the chocolate
has recrystallized, the Cantab is added under agitation,
the mixture 1s screened through a 16 mesh screen and is
then ready for tabletting.
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The granulation is then processed through a single
punch tablet press to form the compressed antacid tab-
lets of the invention.

It 1s found that the so-formed chewable antacid tablet
of the invention is soft, yet flexible, has an excellent
chocolate, yet non-gritty taste, and is an excellent ant-
acid.

EXAMPLE 3

A chewable vitamin tablet having a final weight of 1
g 1s prepared as described in Example 2 except that the
active ingredient (bulking material) is composed of

Per 250 mg
Ingredient (1009% U.S.R.D.A.)
Vitamin C 75 mg
Niacinamide 22 mg
Pyridoxine hydrochloride 2.9 mg
Ribotlavin 2 mg
Thiamine Mononitrate 1.8 mg
Vitamin A 6000 1.U.
Iron, Electrolytic 20 mg
EXAMPLE 4

A chewable aspirin tablet having a final piece weight
of 3 g is prepared as described in Example 2 except that
the active ingredient (bulking material) is composed of
salicylic acid. The chewable tablet will provide approx-
imately 750 mg salicylic acid per dose.

EXAMPLE 5

- A chewable analgesic tablet is prepared as described
in Example 4 except that the active ingredient is acet-
aminophen.

What 1s claimed is:

1. A compressed chewable antacid tablet having
good breakage resistance and flexibility which com-
prises particles of a recrystallized fatty material com-
prising chocolate, synthetic chocolate or hydrogenated
tallow, an antacid bound up in said particles of recrys-
tallized fatty material, and a direct compaction vehicle
which binds said particles of recrystallized fatty mate-
rial and antacid, under compression, into a chewable
tablet, said direct compaction vehicle comprising sorbi-
tol, mannitol, dextrose monohydrate, anhydrous lac-
tose, dicalcium phosphate dihydrate, co-crystallized
sucrose with modified dextrins, cerelose or other corn
syrup solids.

2. The compressed chewable tablet as defined in
claim 1 wherein said fatty material is present in an
amount up to about 50% by weight of said compressed
chewable tablet.

3. The compressed chewable tablet as defined in
claim 2 wherein said fatty material is chocolate or syn-
thetic chocolate which contains up to about 40% by
welght hydrogenated fat based on the weight of the
chewable tablet.

4. The compressed chewable tablet as defined in
claim 1 wherein said antacid is present in an amount of
from about 10 to about 50% by weight of said chewable
tablet.

S. The compressed chewable tablet as defined in
claim 1 wherein said direct compression vehicle is pres-
ent in an amount of at least 25% by weight of said com-
pressed chewable tablet.

6. The compressed chewable tablet as defined in
claim 1 wherein said fatty material is present in an
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amount within the range of from about 35 to about 45%
by weight of said compressed chewable tablet.

7. The compressed chewable tablet as defined in
claim 1 wherein said antacid is present in an amount
within the range of from about 15 to about 35% by
welght of said compressed chewable tablet.

8. The compressed chewable tablet as defined in
claim 1 wherein said direct compression vehicle is pres-
ent in an amount within the range of from about 30 to

about 40% by weight of said compressed chewable
tablet.

9. The compressed chewable tablet as defined in
claim 1 wherein said fatty material is chocolate.

10. The compressed chewable tablet as defined in
claim 1 wherein said antacid is aluminum hydroxide,
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calcium carbonate, magnesium carbonate, magnesium
hydroxide or mixtures thereof.

11. A method for forming the compressed chewable
tablet as defined in claim 1 which comprises melting the
fatty material, adding said antacid to said melted fatty
material, allowing said melted fatty material containing
said antacid to recrystallize and form particles thereof,
mixing said particles with direct compaction vehicles
and forming a compressed chewable tablet from the
resulting mixture.

12. The method as defined in claim 11 wherein said
particles of recrystallized fatty material and antacid
having an average particle size of within the range of

from about 200 to about 1100 microns.
* % Ak Xk L
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